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METHOD INSTALLING A MODULAR
CONCRETE STAIR SYSTEM

II. BACKGROUND OF INVENTION

ITA. Related Applications

There are no applications related hereto heretofore filed 1in
this or 1n any foreign country.

II1B. Field of Invention

This mvention relates to stairrways that are tloor attached
and self supporting.

IIC. Background and Description of Prior Art

All multi-floor buildings have means for persons to move
between the tloors and universally, at least one of these means
1s stairs. In construction of multi-tfloor buildings having con-
crete floors, (hereinafter called decks) 1t 1s necessary to form
openings, (heremaiter called stairwells) where flights of
stairs will ultimately be placed. Stairwells are formed during
the pouring of the decks and typically remain open and empty
until near completion of the construction project when flights
ol stairs are installed therein to communicate between the
adjacent decks. Open and empty stairwells are a hazard to
workers who might fall therethrough during the course of the
construction.

Known prefabricated stair systems use stringers ol metal or
concrete stairs that extend linearly between adjacent decks. A
bottom end portion of the stringer 1s fastened to a horizontal
surface of a lower deck and an upper end portion rests upon
the adjacent upper deck or upon a ledge or bracket proximate
thereto. Anchoring the opposing end portions of the stringers
to the adjacent decks transfers loads from the stringer to the
decks. In some installations an intermediate landing, that 1s
column supported above the lower deck, or suspended from
the underside of the upper adjacent deck, 1s used to shorten the
“horizontal run™ of the flights of stairs while maintaining the
same vertical rise. When an intermediate landing 1s used the
upper end portion of one stringer of stairs and the lower end
portion of a second stringer of stairs communicate with the
intermediate landing 1n the same way a single stringer com-
municates between the adjacent lower and upper decks.

Prefabricated stair systems are commonly built offsite, are
uniform, are pre-finished, and can only be installed after the
supporting concrete decks are cured. Such stair systems are
generally installed throughout the project at approximately
the same time, typically close to the project’s completion, or
in stages of five to six flights at a time. Further, installation at
a late stage in the project poses less risk of damage to the
pre-finished flights of stairs by workers using the stairs during,
the project. Damaged stairs might need to be repaired or
replaced, further escalating costs.

Prefabricated steel stringers typically utilize poured in
place concrete treads that are not usable by workers until the
treads are poured and have cured. Alternatively, temporary
blocking must be installed in place of the concrete treads to
provide a sale stepping surface for construction workers.
Blocking unfortunately 1s time-consuming and expensive.

When prefabricated stringers are installed in a vertical
channel type stairwell it 1s necessary to form vertically spaced
ledges that extend outwardly from vertical walls and into the
starrwell upon which the upper and lower end portions of the
stringers are supported. The formation of such ledges pre-
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cludes use of “slip forms™ 1n the pouring of vertical channel
concrete stairwells which can further increase project costs.

The availability of usable stairways, during the course of
the project, would tend to increase efficiency, improve safety
and reduce costs.

My modular concrete stair truss system overcomes various
of the aforementioned drawbacks by providing a stair truss
comprising two pre-cast concrete stringers of stairs that are
cach structurally joined to a concrete tloor deck at vertically
spaced end portions and carry a cast 1n place concrete inter-
mediate landing at adjacent end portions. The stringers of
stairs are installed concurrently with the pouring of the upper
concrete deck and the concrete intermediate landing. As each
subsequent upper deck and each subsequent intermediate
landing 1s poured and cured, the tlights of stairs are accessible
and usable and the stairwells are filled eliminating a work site
hazard. Because the stringers and intermediate landings are
formed of concrete they are not susceptible to being easily
damaged by workers during the course of the project.

My invention does not reside 1n any one of the identified
teatures individually but rather 1n the synergistic combination
of all of 1ts structures, which give rise to the functions neces-
sarily flowing therefrom as hereinafter specified and claimed.

1. SUMMARY

My modular concrete stair truss system provides two pre-
cast concrete stringers of stairs and an intermediate landing
communicating between vertically spaced adjacent decks of a
multi-floor concrete deck building, each stringer and the
intermediate landing having internal structural reinforcing,
and interconnection of the structural reinforcing of each
stringer to the internal structural reinforcement of the inter-
mediate landing, and interconnection of the structural rein-
forcing of each stringer to internal structural reinforcement of
the vertically spaced adjacent decks, and a method of install-
ing the flights of stairs, the intermediate landing and the
interconnections during the construction of the multi-floor
concrete deck building.

In providing such an apparatus it 1s:

a principal object to provide a modular concrete stair sys-
tem for installing flights of pre-cast concrete stairs concur-
rently with the casting of the concrete decks during construc-
tion of multi-floor concrete deck buildings.

a Turther object 1s to provide such a modular stair system
forming a stair truss anchored to vertically spaced adjacent
concrete decks and carrying an intermediate landing.

a Turther object 1s to provide such a modular stair system
having pre-cast concrete stringers of stairs.

a Turther object 1s to provide such a modular stair system
wherein the stair truss 1s installed, concurrently with the
pouring of an upper concrete deck.

a further object 1s to provide such a modular stair system
that may be installed without permanent vertical supports for
the intermediate landing.

a further object 1s to provide such a modular stair system
that 1s an architectural element adding aesthetic appeal to
buildings.

a still further object 1s to provide such a modular stair
system that 1s of new and novel design, of rugged and durable
nature, of simple and economic manufacture and one that 1s
otherwise well suited to the uses and purposes for which 1t 1s
intended.

Other and further objects of my mvention will appear from
the following specification and accompanying drawings
which form a part hereof. In carrying out the objects of my
invention it 1s to be understood that 1ts structures and features
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are susceptible to change in design and arrangement with
only one preferred and practical embodiment of the best
known mode being illustrated 1n the accompanying drawings
and specified as 1s required.

IV. BRIEF DESCRIPTIONS OF DRAWINGS

In the accompanying drawings which form a part hereof
and wherein like numbers refer to similar parts throughout:

FIG. 1 1s a partial cutaway 1sometric view of a lower con-
crete deck showing a blocked out area with internal structural
reinforcement of the lower deck extending into the blocked
out area and scaffolding spacedly adjacent the blocked out
area, supporting a concrete form for an intermediate landing.

FIG. 2 1s a partial cutaway 1sometric view of the lower
concrete deck and a second concrete deck supported there-
above on scaffolds showing the internal structural reinforce-
ment of the second concrete deck extending into a second
blocked out area and showing one stringer of stairs commu-
nicating between the lower concrete deck and the intermedi-
ate landing form, and a second stringer of stairs communicat-
ing between the mtermediate landing form and the second
concrete deck.

FIG. 2a 1s an enlarged view of the intermediate landing
form and adjacent end portions of the stringers of stairs of
FIG. 2 showing external structural reinforcement extending
from end portions of the stringers of stairs, the internal struc-
tural reinforcement of the intermediate landing, and a loop of
tubular conduit interconnecting the conduit at the adjacent
end portions of the stringers.

FIG. 3 1s a partial cutaway 1sometric view showing a com-
pleted stairway truss and intermediate landing between the
lower concrete deck and the second concrete deck and show-
ing a second blocked out area in the second concrete deck for
a next ascending stringer of stairs.

FIG. 4 1s a partial cutaway 1sometric view showing a three
deck structure with a completed stairway truss and interme-
diate landing between the lower concrete deck and the second
concrete deck, scaffolds on the second concrete deck support-
ing a third concrete deck and a second intermediate landing
form, the third concrete deck defining a third blocked out
area, and a first stringer of stairs communicating between the
second concrete deck and the second intermediate landing
form and a second stringer of stairs communicating between
the second intermediate landing form and the third concrete
deck.

FIG. 5 1s an enlarged orthographic elongate cross-section
view ol a stringer of stairs showing the internal structural
reinforcement and conduit extending elongately therethrough
and showing the keyways defined 1n each end portion.

FI1G. 5a 15 an enlarged orthographic view of the upper end
portion of the stringer of F1G. 5 showing the keyway, conduit
end and structural reinforcement extending outwardly from
the upper end portion forming the external structural rein-
forcement elements.

FIG. 5b 15 an enlarged orthographic view of the lower end
portion of the stringer of FIG. 5 showing a second embodi-
ment of the stringer connection means having two threaded
couplers structurally attached to end portions of the structural
reinforcement within the lower end portion of the stringer and
threaded reinforcement rods communicating with the
threaded couplers forming external structural reinforcement
clements.

V. DESCRIPTION OF PREFERRED
EMBODIMENT

As used herein, the term “tlight” 1s a system of plural risers
and treads that connect one deck to an adjacent deck. The term
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“stringer” 1s a continuous system of risers and treads span-
ning between a landing and a deck, or between a deck and a
landing. The term “lower”, 1ts derivatives, and grammatical
equivalents refers to the portion of my modular concrete stair
truss having the least vertical height. The term “upper”, its
derivatives, and grammatical equivalents refers to the portion
of my modular concrete stair truss having the greatest vertical
height.

My modular concrete stair truss system generally provides
two concrete stringers 10 each having plural stair steps 11,
intermediate landing 30, structural interconnection of one
end portion of each stringer 10 to the intermediate landing 30,
structural interconnection of a first stringer 10 to a lower
concrete deck 20, structural interconnection of the second
stringer 10 to an adjacent upper concrete deck, and a method
of installing the stair truss 9 1n a multi-floor concrete deck
building concurrently with the concrete decks.

As shownin FIG. §, each stringer 10 1s pre-cast of concrete,
has a first lower end portion 10a, a second upper end portion
105 and defines a plurality of stair steps 11 therebetween.
Internal structural reinforcement 12 of rebar and the like
extends from the first lower end portion 10q to the second
upper end portion 105 and 1s incorporated 1nto the stringer 10
during forming and casting. In a first preferred embodiment
the mternal structural remnforcement 12 extends outwardly
from the end portions 10a, 105 of each stringer 10 forming
external structural reinforcement elements 12a that provide
means for interconnecting the end portions 10a, 1056 with
internal structural reinforcement 22, 43, 33 of an adjoining
concrete deck 20, 40, 50 and with the internal structural
reinforcement 33 of the intermediate landing 30.

In a second embodiment, shown 1n FIG. 55, threaded cou-
plers 17 are carried at end portions of the internal structural
reinforcement 12 of each stringer 10 and are similarly icor-
porated into the stringer 10 during forming and casting.
Threaded reinforcement rods 18 threadably engage with the
threaded couplers 17 to extend outwardly from the end por-
tions 10a, 1056 of the stringers 10 providing means for inter-
connecting the end portions 10a, 105 with the internal struc-
tural reinforcement 22, 43, 53 of an adjoining concrete deck
20, 40, 50 and the internal structural reinforcement 33 of the
intermediate landing 30. Use of threaded couplers 17 and
threaded reinforcement rods 18 makes transport of the string-
ers 10 easier, and simplifies installation because the threaded
reinforcement rods 18 may be “woven” into the previously
completed internal structural reinforcement 22, 43, 53 of the
adjoining concrete decks 20, 40, 50 and the internal structural

reinforcement 33 of the intermediate landing 30 which might
otherwise be diflicult.

A key-way 16 1s defined 1n each end portion 10a, 106 of
cach stringer 10 so that semi-fluidic concrete may flow
therein to add structural integrity to the interconnection of the
stringer 10 to the adjoining concrete deck 20, 40, 50 and to the
adjoining intermediate landing 30. Conduit 14 extends elon-
gately through each stringer 10 from the first end portion 10qa
to the second end portion 105 defining an elongate channel to
carry electrical cable, communications cable and the like.
(not shown).

Handrail attachment brackets 19 on elongate side portions
of the stringer 10 provide for attachment of hand rails. (not
shown).

Having described the structure of my modular concrete
stair truss system, 1ts operation may be understood.

A first lower concrete deck 20 1s formed with concrete
forms (not shown) and internal structural reinforcement 22,
such as rebar and welded wire mesh, 1s positioned within the
forms. A blocked-out area 21 is also formed with concrete
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forms (not shown) and defined within the lower deck 20 at a
position where the first lower end portion 10a of a stringer 10
will imterconnect with the lower concrete deck 20. The
blocked out area 21 1s areally larger than the first lower end
portion 10a of the stringer 10 and the internal structural
reinforcement 22 extends 1nto the blocked-out area 21. The
lower concrete deck 20 i1s poured with concrete with the
exception of the blocked out area 21 which remains empty of
concrete. After the concrete forming a lower concrete deck 20
has hardened, the concrete forms may be removed and prepa-
rations are made for an adjacent upper second concrete deck
40.

The adjacent upper second concrete deck 40 1s formed
using scaifolding 42 positioned on the lower concrete deck 20
supporting concrete forms (not shown) for the second con-
crete deck 40. Internal structural reinforcement 43, such as
rebar and welded wire mesh, 1s positioned within the concrete
forms. A second deck blocked out area 44 1s formed and
defined 1n the second deck 40 with concrete forms at a posi-
tion where the first lower end portion 10a of a next ascending,
stringer 10 will be anchored. Typically, the second blocked
out arca 44 will be adjacent the imnterconnection of the second
upper end portion 105 of the stringer 10 communicating,
downwardly from the second deck 40 to the intermediate
landing form 31. (FIG. 2). The second blocked out area 44 1s
areally larger than the first lower end portion 10a of the
stringer 10 and the internal structural reinforcement 43 of the
second deck 40 extends into the second blocked out area 44.

Scatfolding 32, supporting an intermediate landing form
31 is positioned on the lower concrete deck 20 spacedly
adjacent the blocked out area 21 defined 1n the lower concrete
deck 20. Internal structural reinforcement 33, such as rebar
and welded wire mesh 1s positioned within the intermediate
landing form 31.

As shown 1n FI1G. 2, a first stringer 10 1s positioned with the
first lower end portion 10a communicating with the blocked-
out area 21 defined 1n the lower deck 20 and the second upper
end portion 106 communicating with the intermediate land-
ing form 31. The external structural reinforcement elements
12a extending from the first lower end portion 10a and
extending from the second upper end portion 105 are inter-
connected to the internal structural reinforcement 22 1n the
blocked out area 21 and to the internal structural reinforce-
ment 33 of the mtermediate landing 30 using means custom-
ary 1n the industry such as a wire, welding, interconnecting
rebar, and the like. A second stringer 10 1s positioned adjacent
the previously positioned first stringer 10 so that the first
lower end portion 10a commumnicates with the intermediate
landing form 31, and the second upper end portion 106 com-
municates with the second concrete deck 40. The external
structural reinforcement elements 12q extending from the
second upper end portion 105 are interconnected with the
internal structural reimnforcement 43 of the second concrete
deck 40 and the external structural reinforcement elements
12a extending from the first lower end portion 10a are inter-
connected with the internal structural reinforcement 33 of the
intermediate landing 30 using means customary in the mndus-
try. If the stringers 10 have threaded couplers 17 and threaded
reinforcement rod 18 assemblies (FIG. 554), the stringers 10
may be positioned first and thereatter the threaded reinforce-
ment rods 18 may be threadably interconnected with the
threaded couplers 17 prior to mterconnection with the inter-
nal structural reinforcement 22, 43, 53 of the decks 20, 40, 50
and the internal structural reinforcement 33 of the intermedi-
ate landing 30. Flexible conduit 34 communicates between
and 1nterconnects the conduit 14 at the adjacent end portions
10a, 105 of the stringers 10 at the intermediate landing 30
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(FIG. 2a) and also at the decks 40, 50 (not shown) so that
cabling for electrical and communications and the like may be
threaded through the stair truss 9.

The second deck 40, the intermediate landing 30 and the
blocked out area 21 defined in the lower concrete deck 20 are
all poured with concrete in the same pour. The interconnec-
tion of the internal structural reinforcement 22, 43, 53 of the
decks 20, 40, 50 to the external structural reinforcement ele-
ments 12a, 18 of the stringers 10, the interconnection of the
internal structural reinforcement 33 of the intermediate land-
ing 30 to the external structural reinforcement elements 12a,
18 of the stringers 10, as well as semi-fluidic concrete tlowing,
into and filling the keyways 16 defined 1n the first and second
end portions 10a, 106 of each stringer 10 establishes the
structural integrity of the stair truss 9. After the concrete of the
second deck 40, the intermediate landing 30 and the blocked
out area 21 in the lower deck 20 has hardened, the scaffolding
32 supporting the intermediate landing form 31 and the scat-
folding 42 supporting the concrete forms (not shown) for the
second concrete deck 40 are removed and the stair truss 9
between the lower deck 20 and the second deck 40 1s ready for
use. (FI1G. 3). The mmtermediate landing 30 “floats” because 1t
1s carried by the second upper end portion 10a of one stringer
10, and by the first lower end portion 1056 of a second stringer
10. The process 1s repeated for a third deck (FIG. 4) and for
subsequent upper decks as the subsequent upper decks are
formed and poured.

The foregoing description of my invention 1s necessarily of
a detailed nature so that a specific embodiment of a best mode
may be set forth as 1s required, but 1t 1s to be understood that
various modifications of details, and rearrangement, substi-
tution and multiplication of parts may be resorted to without
departing from 1ts spirit, essence or scope.

Having thusly described my invention, what I desire to
protect by Letters Patent, and

I claim:

1. A method of installing a modular concrete stair system in
a multi-tfloor building having concrete decks as the building 1s
constructed, the method comprising the steps:

forming a lower concrete deck defining a blocked out area,

the lower concrete deck having internal structural rein-
forcement extending into the blocked out area, pouring
the lower concrete deck with concrete and allowing the
concretle cure;

supporting a form for an intermediate concrete landing

spacedly above the lower concrete deck and spacedly
adjacent the blocked out area;

supporting forms for an adjacent upper concrete deck

spacedly above the lower concrete deck, the forms defin-
ing a stairwell and a second blocked out area;

adding internal structural reinforcement 1n the intermedi-

ate concrete landing form;

adding internal structural reinforcement in the forms for

the adjacent upper concrete deck, the internal structural
reinforcement for the adjacent upper concrete deck
extending into the second blocked out area;

positioning a first stringer to communicate between the

blocked out area defined in the lower concrete deck and
the temporarily supported intermediate landing form
and positioning a second stringer to communicate
between the temporarily supported intermediate landing
form and the adjacent upper concrete deck forms, each
stringer being pre-formed of reinforced concrete and
having,
a first lower end portion, a second upper end portion and
plural stair steps between the first lower end portion
and the second upper end portion,
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internal  structural reinforcement communicating
between the first lower end portion and the second
upper end portion,
external structural reinforcement elements at the first
lower end portion and the second upper end portion,
and
a keyway defined 1n the first lower end portion and 1n the
second upper end portion into which semi-fluidic con-
crete flows before curing to provide structural rigidity
to the stair system;
interconnecting the external structural reinforcement ele-
ments at the first lower end portion of the first stringer to
the internal structural reinforcement of the lower con-
crete deck that extends into the blocked out area defined
in the lower concrete deck and interconnecting the exter-
nal structural reinforcement elements at the second
upper end portion of the first stringer to the internal
structural reinforcement of the intermediate landing
within the intermediate concrete landing form;
interconnecting the external structural reinforcement ele-
ments at the first lower end portion of the second stringer
to the internal structural reinforcement of intermediate
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landing within the intermediate concrete landing form
and 1nterconnecting the external structural reinforce-
ment elements at the second upper end portion of the
second stringer to the internal structural reinforcement
of the adjacent upper concrete deck;

pouring the upper adjacent concrete deck, except a blocked
out area for another stair system, the intermediate land-
ing and the blocked out area defined in the lower con-
crete deck, in the same pour and fimishing the concrete;

allowing the finished concrete 1n the blocked out area
defined 1n the lower concrete deck, in the temporary
intermediate landing form, and the adjacent upper con-
crete deck to harden; and

removing the supports and form from the intermediate
landing and removing the supports for the adjacent
upper concrete deck so that the stair system 1s a unitary
freestanding structure and the intermediate landing 1s
supported 1n place by only the second upper end portion
of the first stringer and the first lower end portion of the
second stringer and the mstalled stair system 1s available
for use during subsequent construction of the building.
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